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To ali whom it may concern: 

Be it known thatI, Tuomas A. Evison,aciti- 
zen of the United States, residing at Llewellyn 
Park, Orange, in the county of Essex and State 
of New Jersey, have invented a certain new 
and useful Improvement in Dry Separators, of 
which the following is a description. 

My invention relates to improvements in 
dry separators of the type in which a stream 
of falling granular material is subjected to the 
effect of a blast of air, by which the trajectory 
of the falling particles is changed and the 
lighter particles carried overadividing-board, 
soas tobe thereby separated from the heavier 
particles. 

The device has been specially designed for 
the separation of free gold from loose or un- 
cemented gravel; butit can be effectually util- 
ized in any connection where granular mate- 
rials of different specific gravities require to 
be separated. 

The object of the invention is to provide a 
simple, cheap, and efficient device for the pur- 
pose. 

In order to secure the best results in prac- 
tical operation, it is necessary that the blast 
of air should be continuous and uniform or of 
equal yelocity in all portions, because other- 
wise the falling particles would not be wni- 
formly acted on. Heretofore oneof the prin- 
cipal difficulties encountered in the actual op- 
eration of dry separators has been the fact 
that the blast is retarded at the sides by fric- 
tion with the walls, producing irregularities 
inseparation. It is also essential that the ma- 
terial should be presented to the action of the 
blast in the form of a very thin stream only 
a few particles thick and of the full width of 
theblast. It is alsoimportant, but not strictly 
essential, that the material should be brought 
to rest immediately before entering the blast 
in order that all the particles will have the 
same uniform and very low velocity when they 
enter the blast. In this way the blast has a 
much better opportunity of acting on the fall- 
ing particles than if the velocity of the par- 
ticles was higher. Finally, it is also impor- 


tant that the material supplied to the appa- 
ratus should be as uniform in size as practi- 
cable, the best results being secured when the 
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| largest particles are not more than twice as 
largeasthesmallest particles. The possible va- 
riation in thesize of material depends to acer- 
tainextent on the character of the gold being 
treated. When the gold is in nugget form, 
there may be a wider difference in the size of 
the material than when the gold isin the form 
of scalesand wires. A variation of two to one 
may be considered an average and may be in- 
creased or diminished as required by the spe- 
cial forms in which the metal occurs. 

My improved separator and the method fol- 
lowed in its operation utilize these features of 
construction and operation, all as I shall pres- 
ently describe. 

In the drawings, Figure 1 is a longitudinal 
sectional view of one form of apparatus in 
which my invention may be embodied. Figs. 
2 and 3 are slightly-enlarged views of the 
coarser and finer pressure-equalizing screens 
or diaphragms. 


are represented by the same reference - nu- 
merals. 

Theseparation is effected ina chamber 1,into 
which leads a flue 2 of the same cross-sectional 
form and supplied with a blast of air from a 
fan 8. At the rear end of the flue 2 and di- 
viding the same from the separating-cbamber 
1 is a fine screen or diaphragm 4, made pref- 
erably of wire and carried by a separate 
frame, (see Fig. 3,) so as to be r sacily re- 
moved. The fineness of this screen may vary 
ordinarily between fifty to seventy mesh per 
linear inch. Instead of using a wire-mesh 
screen a diaphragm of sufficiently uniform 
open-mesh cloth, like cheese-cloth, may be 
-used. Located in the wind-flue between the 
fan and the fine screen 4 is preterably a coarse 
screen or diaphragm 5, Fig. 2, also carried in 
a separate frame. The proportion of open 
to closed area in this screen depends some- 
what on the character of the material being 
operated on. For instance, with very fine ma- 
terial the area of the openings in the front 
screen may be only ten per cent. of the total 
area; but as the material increases in size the 
area of the screen-openingsshould beincreased 
up to fifty per cent. for material of maximum 
diameter. The distance between the two 
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screens may also vary-considerably, butshould 
besufficient to permit the individual jets pass- 
ing through the openings of the front screen 
to coalesce before reaching the back screen, 


so as to pass through the back screen practi- | 


cally as asingle blast, thus forming what may 
be termed a ‘* pressure-equalizing” chamber. 
In practice good results have been secured 
when the two screens are from eighteen inches 
to twofeetapart. I findin operation that the 
coarse back screen effects a general or rough 
equalization of the blast, tending to equalize 
its velocity at all points, and that the fine 
back screen completes the equalization, so 
that the blast which passes through the sepa- 
rating-chamber is very uniform, its velocity 
and pressure being the same at all points and 
being entirely free from swirls or eddies. 

Mounted in the separating-chamber is a de- 
flecting-board 6, and leading from the cham- 
ber on both sides of the deflecting-board are 
chutes 7 and 8 for carrying off the separated 
materials, in the preferred case the free gold 
and gangue, respectively. The bottom of the 
separating-chamber is formed of inclined slats 
facing away from the direction of the blast 
and by means of which the formation of eddy- 
currents in the chamber is overcome. 

Material in granular form is supplied to a 
hopper 10, provided on its bottom with a 
roller-feed 11, extending the entire width of 
the hopper, so as to remove material from the 
hopper in the form of a wide, uniform, and 
thin stream. Below the roller-feed is an an- 
gle-iron 12, forming a ledge on which the ma- 
terial can accumulate and come to actual rest. 
As material is continuously added to this sta- 
tionary mass it displaces material from the 
bottom thereof and results in the passage 
through the opening 18 and into the blast of 
a thin wide stream of material, entering the 
blast at a uniform and very low velocity and 
under the very best conditions for accurate 
separation. The ledge 12 may be omitted, if 
desired, so that the material passes directly 
from the roller-feed into the blast. 

The feeding of the material directly from 
the roller-feed into the blast, however, is not 
so desirable as when a checking-sheltf is used, 
because the material has the opportunity of 
acquiring some velocity before reaching the 
blast, and consequently passes more rapidly 
through the blast than when first brought to 
rest. 

In operation, knowing the size of the ma- 
terial to be separated, the speed of the fan is 
first regulated so as to give the desired deflec- 
tion, carrying the gangue over the dividing- 
board. Obviously the speed of the fan will 
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vary according to the size of material. When 
the capacity of the blast is thus adjusted, a 
front screen is selected and placed in position, 
which will secure the desired equalization of 
pressure. In practice I contemplate using dif- 
ferent machines for the several sizes of ma- 
terial, so that a machine can always be worked 
on material of approximately the same size 
and will require no change either in the speed 
of the fan or character of the front screen. 
The material falling very slowly through the 
uniform blast and in a wide thin stream will 
be deflected by the blast and the gangue car- 
ried over the dividing- board, passing off 
through the chute 8. In the case of a mix- 
ture of free gold and loose and uncemented 
gravel, assuming the largest particles to be 
no larger than twice the size of the smallest 
particles, a very perfect separation can be se- 
cured,since the specific gravity of gold is about 
six times that of the gravel. Even in the case 
of two materials which closely resemble each 
other in specific gravity a perfect separation 
can be obtained, (assuming the material to be 
first carefully sized.) for the reason that the 
regular and uniform blast acts on all of the 
particles uniformly. In actual practice and 
operating under practical conditions as to ca- 
pacity, &c., I have been able to recover more 
than ninety-eight per cent. of the gold in a con- 
centrate representing less than one-quarter of 
one per cent. of the total material, and this 
result was secured when the particles of ma- 
terial varied to the extent of two to one. 
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Having now described my invention, what | 


T claim as new therein, and clesire to secure by 
Letters Patent, is as follows: - 

In a dry separator, the combination of a 
blast-tube substantially uniform in cross-area, 
means for producing an air-blast through said 
tube, a screen pressure-equalizing diaphragm 
across the whole area of the tube, a second 
and finer screen-diaphragm placed farther 
from the blast-inlet and at a distance beyond 
the first-mentioned diaphragm sufficient to 
form in the tubea pressure-equalizing cham- 
ber, a feed-opening in the top wall of the tube 
immediately in the rear of the finer screen and 
extending across the tube, means for feeding 
pulverulent or granular material in a thin, 
uniform, vertical sheet falling across the whole 
area of the tube, and receptacles for the grades 
produced, substantially as set forth. 

This specification signed and witnessed this 
27th day of April, 1903. 

THOS. A. EDISON. 

Witnesses: 

Frank L. Dryer, 
Cuorp M. CHAPMAN. 
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